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[B15] 
Raw Umber
Natural Iron Oxide w/Manganese (PBr 7)
10.9% PVC
{iron oxide brown}

Wavelength (nm)

I. 
O

bs
er

ve
d 

F
ilm

 P
ro

pe
rt

y

ref.  (s=0.52,u=0.12,v=0.53,n=0.56)
tra.  (s=0.13,u=−0.00,v=0.02,n=0.24)
abs. (s=0.35,u=0.88,v=0.45,n=0.21)

27 µµm/void

uv vis nir

Wavelength (nm)

II.
 K

−
M

 C
oe

ffi
ci

en
t (

m
m

−−1
)

absorption (K)
backscattering (S)

σσ == 0.79

500 1000 1500 2000 2500

Wavelength (nm)

III
. O

bs
er

ve
d 

F
ilm

 R
ef

le
ct

an
ce

26 µµm/white
measured
calculated

27 µµm/black
measured
calculated

sw=0.58, sb=0.50

nw=0.66, nb=0.51

χχw=0.01, χχb=0.01

1:4 tint
(volume B15:volume W03 = 1:4)

Wavelength (nm)

I. 
O

bs
er

ve
d 

F
ilm

 P
ro

pe
rt

y

ref.  (s=0.60,u=0.13,v=0.63,n=0.61)
tra.  (s=0.14,u=−0.00,v=0.03,n=0.25)
abs. (s=0.26,u=0.87,v=0.34,n=0.14)

27 µµm/void

uv vis nir

Wavelength (nm)
II.

 K
−

M
 C

oe
ffi

ci
en

t (
m

m
−−1

)

absorption (K)
backscattering (S)

σσ == 0.81

500 1000 1500 2000 2500

Wavelength (nm)

III
. O

bs
er

ve
d 

F
ilm

 R
ef

le
ct

an
ce

27 µµm/white
measured
calculated

28 µµm/black
measured
calculated

sw=0.67, sb=0.56

nw=0.74, nb=0.55

χχw=0.01, χχb=0.01

1:9 tint
(volume B15:volume W03 = 1:9)

Wavelength (nm)

I. 
O

bs
er

ve
d 

F
ilm

 P
ro

pe
rt

y

ref.  (s=0.73,u=0.13,v=0.85,n=0.68)
tra.  (s=0.20,u=0.00,v=0.11,n=0.28)
abs. (s=0.08,u=0.87,v=0.04,n=0.04)

24 µµm/void

uv vis nir

Wavelength (nm)

II.
 K

−
M

 C
oe

ffi
ci

en
t (

m
m

−−1
)

absorption (K)
backscattering (S)

σσ == 0.83

500 1000 1500 2000 2500

Wavelength (nm)
III

. O
bs

er
ve

d 
F

ilm
 R

ef
le

ct
an

ce

25 µµm/white
measured
calculated

26 µµm/black
measured
calculated

sw=0.88, sb=0.69

nw=0.88, nb=0.61

χχw=0.03, χχb=0.02

[W03] 
Titanium White (i)
Titanium Dioxide (PW 6)
22.8% PVC
{titanium dioxide white}


